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Successful implementation of evidence-based educational practices at scale is of great importance
but has presented significant challenges. In this article, the authors address the following questions:
How does the level of on-site technical assistance affect student outcomes? Do teachers’ fidelity of
treatment implementation and their perceptions of school climate mediate effects on student per-
formance? Using a randomized control trial at scale, the authors examine Kindergarten Peer
Assisted Learning Strategies, which previously has been shown to be effective in increasing student
reading achievement. Analyzing data from 2 years and three sites, the analyses show that the level
of on-site technical support has significant effects on reading achievement gains, are robust across

multiple sites, and are mediated by fidelity of implementation within teachers’ classrooms.
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peer-assisted learning strategies

BriveinG research and practice is a persistent
problem in education and a perennial impedi-
ment to the implementation of educational
reforms. It is widely acknowledged by researchers
and policy makers that many teachers are slow
to adopt instructional innovations meant to
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modify core teaching practices (Berends, 2004;
Elmore, 1996, 2004; Glennan, Bodilly, Galegher,
& Kerr, 2004; Schneider & McDonald, 2007). For
example, teachers may implement instructional
reforms during a study and then, slowly or imme-
diately, partially or completely, revert back to
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conventional modes of teaching. Such poorly
sustained instructional implementation may be
observed even when the instructional reform is
evidence based and can lay claim to improving
student outcomes.

In this era of No Child Left Behind, the fed-
eral government has placed strong emphasis on
the use of evidence-based practices, on increas-
ing academic achievement across traditionally
enfranchised and disenfranchised student groups,
and on holding schools and teachers accountable
for their students’ achievement. As accountability
increases, the demand for evidence-based inter-
ventions and reforms is also likely to increase. In
this policy environment, it becomes especially
important that we understand factors mediating
teachers’ implementation of reforms so that facil-
itating factors may become part of the educa-
tional interventions and implementation process.
Because increasing student achievement is the
ultimate goal, it is also necessary to understand
how these mediating factors interact with and
affect student achievement. Considerable
resources are spent every year at all levels in the
education system to improve student outcomes. If
teachers cannot access and engage in instruc-
tional innovations—if they continue to rely on
outdated modes of instruction—then these
expenditures and efforts have been wasted. As
Berman and McLaughlin (1976) stated, “The
bridge between a promising idea and its impact
on students is implementation . . . [however]
innovations are seldom implemented as planned”
(p. 349).

Not only is there demand for research-based
practices but a demand, too, that these practices
are brought to scale to affect large numbers of
schools, teachers, and students. By better under-
standing the factors that promote teacher imple-
mentation of interventions at scale, program
developers and researchers can create innova-
tions that will more likely affect lasting change
and widespread student achievement. Schneider
and McDonald (2007) write,

Scaling Up an Early Reading Program

Scale-up research is translational research. It is
conducted with the explicit objective of informing
practice—which means not only documenting the
importance of implementing interventions with
integrity, but documenting the benefits of balanc-
ing fidelity of implementation with adaptation to
dynamic local contexts. (p. 11)

It is important to understand the factors related
to variation among teachers, schools, and
fidelity of implementation and performance
and also how these factors play out when an
intervention is brought to scale (Dusenbury,
Brannigan, Falco, & Hansen, 2003).

The purpose of this study was to look at
these issues by examining a specific evidence-
based intervention, Kindergarten Peer Assisted
Learning Strategies (K-PALS), which is cur-
rently being studied at scale. Specifically, we
address the following research questions:

e What levels of technical assistance, or sup-
port, are necessary to ensure strong teacher
implementation of K-PALS?

e Do the levels of teacher support differentially
affect K-PALS implementation?

e Do teacher characteristics and other factors
mediate the implementation of this intervention?

e Do teacher perceptions of their school con-
text also play a mediating role?

e How does teacher implementation of K-
PALS affect student achievement?

Within the context of scaling-up a research-
based instructional intervention, we hope our
analyses shed light on the effects of implemen-
tation on student achievement and the possible
importance of other factors, providing lessons
helpful to policy and practice in the area of early
reading achievement.

We begin with a brief description of the K-
PALS program and our current study of it at
scale. Next, we describe the theoretical frame-
work that provides a rationale for our study.
Then, we discuss the nature of our data and our

Please direct all correspondence to Mark Berends, Department of Sociology, University of Notre Dame, 810 Flanner, Notre
Dame, Indiana 46556; email: mark.berends.3@nd.edu. This article was supported by funding from the U.S. Department of
Education’s Institute of Education Sciences (IES) under Grant No. R305G040104. Funding for Marc Stein was provided by an
IES grant to Vanderbilt’s ExpERT program for doctoral training (R305B040110). All opinions expressed in this article represent
those of the authors and not necessarily the institutions with which they are affiliated or the U.S. Department of Education. All

errors in this article are solely the responsibility of the authors.
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analyses. Finally, we present our results and dis-
cuss their implications.

Overview of the K-PALS Program

The original PALS program was designed to
help teachers in Grades 2 through 6 differentiate
instruction for students across a wide range of
achievement levels as well as to modify instruction
for students with disabilities (Fuchs & Fuchs,
1998; Fuchs, Fuchs, Al Otaiba, et al., 2001; Fuchs,
Fuchs, Mathes, & Simmons, 1997; Fuchs, Fuchs,
Thompson, Yen, et al., 2001). PALS was created to
supplement rather than supplant reading programs
already implemented in classrooms to better align
with the existing programs as teachers attempted
to meet accountability demands. K-PALS is a
downward extension of the original Grades 2
through 6 PALS program, with appropriate modi-
fications of program features to make it more age
appropriate.

PALS represents a modest imposition of time
on the classroom teacher, as it was designed to be
implemented three times a week for approxi-
mately 35 min a session. It calls for the pairing of
all students in a classroom, whereby one member
is a stronger reader and the second is a weaker
reader. Pairs work through structured activities
while the classroom teacher monitors and pro-
vides feedback. The goal of the program is that
stronger students will help struggling students to
become better readers through direct interaction
and tutoring. The process has also been shown to
increase the skills of the stronger students. PALS
also includes a motivational component, as the
student pairs are rewarded with points based on
their progress as a team through the activities
(Fuchs, Fuchs, Al Otaiba, et al., 2001).

In several randomized field trials across dif-
ferent grade levels in numerous schools in
Nashville, Tennessee, PALS has been empiri-
cally shown to increase student reading per-
formance. For example, in one school in which
teachers were implementing PALS in first and
second grades, students substantially improved
their scores on the statewide reading test, with
the typical score increasing from the 28th to the
52nd percentile (Fuchs, Fuchs, Al Otaiba, et al.,
2001). Other studies have documented that the
program promotes reading gains for low and
average students as well as for students with
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learning disabilities and behavior problems
(Barton-Arwood, Falk, & Wehby, 2005; Fuchs
et al.,, 1997; Fuchs, Fuchs, Thompson, Al
Otaiba, et al., 2001; Fuchs, Fuchs, Thompson,
Yen, et al., 2001). In the 1990s, PALS-Reading
(and PALS-Math) were approved by the U.S.
Department of  Education’s  Program
Effectiveness Panel for inclusion in the National
Diffusion Network on effective educational
practices. Recently, the U.S. Department of
Education’s What Works Clearinghouse found
PALS “to have potentially positive effects on
reading achievement” for English language
learners and non-English language learners.

We and our colleagues are currently funded by
a 5-year grant from the Institute of Education
Sciences of the U.S. Department of Education to
study the scale-up of PAL using a multisite, ran-
domized control trial. In addition to conducting
this research in the Metropolitan Nashville Public
Schools, we are working with teachers in several
urban districts in Minnesota (Minneapolis, St.
Paul, and Bloomington) and in schools in six con-
tiguous districts in South Texas. In the first 2 years
of this research project, we recruited Title I and
non-Title I schools at each of the three sites, and
within schools, kindergarten teachers were ran-
domly assigned to one of four study conditions: (a)
controls who by definition did not participate in K-
PALS, (b) 1-day workshop before K-PALS imple-
mentation, (c) workshop plus a “booster” training
workshop, or (d) workshop, booster, and a class-
room helper (a research assistant knowledgeable
in K-PALS).

Fidelity of Implementation: Program
Characteristics and Setting Context

Prior research on the implementation of edu-
cational interventions provides a useful frame-
work with which to explore mediating factors of
teachers’ fidelity of implementation. It is
posited that there are two main dimensions
across which fidelity of implementation can
vary: (a) program characteristics and (b) fea-
tures of settings into which the programs are
placed (see Glennan, Bodilly, Galegher, & Kerr,
2004; Ruiz-Primo, 2005). Figure 1 portrays
these two dimensions with the characteristics of
the program intervention influencing the fidelity
of implementation. Educational interventions
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FIGURE 1. Importance of program characteristics and setting to fidelity of implementation.

are implemented within a social context that
includes, among other things, the varying condi-
tions of school organizations, teachers, and
classrooms. These conditions also influence the
degree of implementation fidelity, which in turn
affects student achievement outcomes. The fig-
ure also portrays that student characteristics
(e.g., socioeconomic status, race—ethnicity, gender,
special education designation, and English lan-
guage learner status) may also be related to stu-
dent achievement, even within a randomized
control trial where the intervention is randomly
assigned to teachers. We discuss program char-
acteristics and setting context further in the sec-
tions that follow.

Program characteristics

Research has shown that several factors
related to the program itself are associated with
higher levels of fidelity of implementation, such
as specific materials to support implementation, a
targeted focus of the intervention, and training
and supportive professional development of
teachers (Glennan et al., 2004; Moncher & Prinz,
1991). These factors are very much part of the K-
PALS program and are present in our three treat-
ment conditions. In K-PALS, same-age children

work in dyads through 72 structured lessons.
Teachers follow their judgment in creating these
dyads: They pair their strongest learners with
their weakest learners, the second-strongest child
with the next-to-weakest child, and so on. If a
teacher believes a resulting pair is socially
incompatible, the pair is reassigned. Each student
in a pair takes a turn as a reader (tutee) and coach
(tutor); that is, roles are reciprocal. Pairs remain
together for 4 to 6 weeks, at which point the
teacher forms new groups. Teachers encourage
their students to work productively and coopera-
tively. Following 3 weeks of training, K-PALS
was conducted by study teachers four times per
week in 35-min sessions for 18 weeks.

For each of the 72 peer-mediated lessons,
children engage in the same four activities:
What Sound (learning letter—sound correspon-
dence), Sound Boxes (learning decodable
words), Sight Words (learning sight words), and
Reading Sentences.

What Sound consists of a series of letters dis-
played in a left-to-right, line-by-line format. In
Lessons 1 through 9, there is an average of 15 let-
ters; in Lessons 10 through 21, 18 letters; and in
Lessons 22 through 72, 24 letters. All letter
sounds are introduced by Lesson 50. Digraphs
(sh, ch, th, ck) are first presented in Lesson 55.
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New sounds are introduced at the beginning of the
lesson, enclosed by a box and next to a picture
illustrating that sound (e.g., picture of an apple to
the right of the letter a).

The coach points to a letter and prompts the
reader to say its sound by saying, “What sound?”
When coaches come upon the shape of a star
interspersed among the letters, they praise their
reader (e.g., “Great job!”). If the reader makes a
mistake or does not know the sound of a letter, the
coach stops the reader, tells the correct sound,
asks the reader to repeat the correct sound, then
directs him or her to read the line again (i.e.,
“Stop. That sound is __. What sound? Good. Go
back and read that line again”). When the reader
has said all of the sounds, the coach draws a
line through a happy face on the bottom of the
lesson sheet. The partners switch roles and
repeat the activity. What Word, Sound Boxes,
and Read the Sentence activities follow a very
similar procedure.

K-PALS provides a manual to all teachers
that explicitly and thoroughly explains the pro-
gram and provides guidelines for its implemen-
tation. K-PALS teachers are also given a variety
of additional materials (e.g., all required work-
sheets, student rewards, folders, and score
sheets) to help them with program implementa-
tion. Because of this, they do not have to create
their own materials, and hence, we would
expect higher levels of fidelity of implementa-
tion. Thus, these K-PALS features, too, would
seem to strengthen the probability of higher
fidelity of implementation.

Given the expected high fidelity of K-PALS
implementation across our study teachers, we
were interested in whether different levels of
technical assistance, or teacher support, would
engender greater levels of fidelity of imple-
mentation. We conceptualized teacher support
in terms of a combination of two factors iden-
tified in the literature as related to higher
fidelity: initial training and supervision
(Moncher & Prinz, 1991; Ruiz-Primo, 2005).
In their review of the experiences of several
educational model developers, Glennan et al.
(2004) stated that the intervention developers

often pointed to the difficulties of changing practice
and reported adding new forms of support and refin-
ing those already in place to ensure that school staff
understood the reasons for change, understood why
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particular practices were being emphasized, under-
stood and became adept at new practices, and felt
supported in the long term. (p. 655)

Following Glennan et al.’s review, we aimed to
understand whether different levels of teacher
support directly influence the K-PALS teachers’
implementation and indirectly affect the reading
performance of children in schools in Nashville,
Minnesota, and South Texas.

As indicated, we randomly assigned teachers
to one of four study groups, with each succes-
sive condition representing an increase in the
level of support teachers received.

1. Control group. Teachers received no training
and did not implement the K-PALS program.
2. Workshop group. Teachers attended a pre-
implementation day-long training workshop
during which we explained previous research
indicating the positive effects of K-PALS on
student reading achievement. Teachers
viewed videos of K-PALS lessons imple-
mented in urban and suburban classrooms. K-
PALS staff also taught teachers key program
components and required them to implement
specific lessons through role-play activities.
3. Booster group. Teachers received the initial
workshop as well as participated in two
follow-up booster sessions. The purpose of the
booster sessions was to provide teachers with
opportunities to review K-PALS procedures, to
identify implementation issues, and to problem
solve with other teachers and the researchers.
4. Helper group. Teachers in the helper group
participated in the initial training workshop
and follow-up booster sessions. In addition,
a trained graduate assistant (i.e., helper)
provided weekly technical assistance as
they implemented K-PALS in their classes.

Setting context

In addition to the importance of program
characteristics, theory and research on imple-
mentation of prevention programs in education
settings and teacher change in response to pro-
fessional development indicate the importance
of the social context in which educational
interventions are implemented (Dusenbury
et al., 2003; Ruiz-Primo, 2005; Smylie, 1988).
Additionally, research suggests that teacher
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and school characteristics have mediating
effects on quality of program implementation
and educational outcomes.

Prior research on fidelity of program imple-
mentation leads us to expect that fidelity will vary
with certain teacher characteristics. Teachers are
the “street level bureaucrats™ at the core of edu-
cational change (Weatherly & Lipsky, 1977).
Without the dedication of teachers who embrace
the educational intervention, no reform will be
enacted, no matter how effective it may be
(Berends, Bodilly, & Kirby, 2002; Fullan, 2001).
Teachers carry with them a great deal of knowl-
edge based on their educational attainment,
teaching experience, and other personal charac-
teristics that together are likely to be related to
their engagement in whole-school restructuring
activities (Louis & Marks, 1998). Thus, it is
important to examine the relationships among
various teacher background characteristics,
implementation of educational interventions, and
effects of the program on student outcomes.

For example, consider the following teacher
characteristics that have been shown or hypoth-
esized in the literature to affect fidelity of
implementation, such as teacher experience and
self-perceived efficacy. Rohrbach, Graham, and
Hansen (1993) state that new and inexperienced
teachers are more likely to continue use of a
program than experienced teachers. Gersten,
Chard, and Baker (2000), citing Huberman
(1995), note that teachers in the early stages of
their careers are characterized by a “survival”
and “exploration” orientation as they search for
instructional methods and materials to guide
their instruction. “Sometimes this survival
mode results in greater openness to trying new
approaches in the hope that something will help
stabilize their instruction” (Gersten et al., p.
452). By contrast, it is likely that more experi-
enced teachers have discovered instructional
strategies that work for them, have built up a
repertoire of strategies that they use regularly,
and consequently, are more resistant to change
(see Coburn, 2004). Thus, we might expect that
newer teachers will be more likely to have
higher fidelity of implementation than their
more experienced peers.

In addition, it is important to examine teacher
efficacy as an important social-context measure,
because previous research has also shown that
teachers’ self-perceived efficacy is related to

Scaling Up an Early Reading Program

their implementation of instructional innova-
tions (Dusenbury et al., 2003; Moncher & Prinz,
1991; Ruiz-Primo, 2005; Smylie, 1988; Vaughn,
Klingner, & Hughes, 2000). Teachers who view
themselves as more efficacious with students
may also be likely to implement scientifically
based educational interventions.

The social context of schools is also likely to
influence the fidelity of implementation and pro-
gram effects. Research also indicates that school-
level characteristics are related to teacher fidelity
of implementation of educational interventions
and student achievement. These include (a) the
instructional leadership of the principal and (b)
school climate, staff morale, and communication
within the school community (Dusenbury
et al., 2003; Fullan & Pomfret, 1977; Gottfredson,
1984). Both of these characteristics—leadership
and community—are important influences on the
willingness and ability of teachers to implement
new educational programs.

Research has consistently shown that the prin-
cipal strongly influences the likelihood of pro-
gram implementation and change (Berends et al.,
2002; Fullan, 2001; Berman & McLaughlin,
1978). Leadership of the principal may translate
into the ability to encourage teachers to imple-
ment programs and obtain sufficient resources for
teachers in their efforts to implement change.

Implementing educational interventions
may also result in greater fidelity of implemen-
tation if the program is aligned with other
school curricula and instructional programs
(Newmann, Smith, Allensworth, & Bryk,
2001) implemented by a community of teach-
ers who work together frequently outside of
their classrooms to focus on the academic
needs of students (Louis & Marks, 1998).
Thus, we examine in our analyses how imple-
mentation fidelity of K-PALS is related to
these school context features.

It is important to note that with randomization
in this K-PALS study at the level of the teacher
(i.e., teachers randomly assigned to conditions),
our a priori expectation is that effects of teacher-
level characteristics will be controlled through
randomized assignment. Students, however, may
not have been randomly assigned to teachers’
classrooms. Thus, we may expect students to
influence teachers’ perceptions, especially with
regard to teachers’ perception of their effica-
ciousness, or ability to teach their students.
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Sites, Schools, Teachers, and Students

Sites

Three sites participated in this study:
Nashville, Minnesota, and South Texas. In the
Metropolitan Nashville Public Schools, where
we have conducted much of our previous PALS
research, the 66 elementary schools are divided
evenly between Title I and non-Title I. Non-
Hispanic Whites, African Americans, Hispanics,
and “Others” constitute 37%, 42%, 18%, and
3%, respectively, of the student community.
Sixteen percent of students receive special edu-
cation services. As described, the Minnesota site
includes the school districts of Minneapolis, St.
Paul, and Bloomington. The Minneapolis Public
Schools, from which most of the Minnesota
sample came, serve an elementary school popu-
lation that is 45% African American, 14% Asian,
11% Hispanic, 4% Native American, and 26%
non-Hispanic White. More than half of the stu-
dents (57%) in Minneapolis receive subsidized
lunch, 14% get special education services, and
24% are English language learners, a group rep-
resenting 80 home languages. The South Texas
site involves six school districts in Hidalgo
County, just north of the border with Mexico,
which ranks among the poorest counties in the
nation, with 36% of its population living in
poverty. The six school districts collectively have
45 elementary schools serving a population that
is 80% Hispanic, of which 99% are Spanish
speaking, with many considered limited English
proficient.

School selection

At each of these three sites, we recruited
schools in Years 1 and 2 by blocking on whether
they were Title I or non-Title I (Nashville),
whether they were Title I or non-Title I and
offered full-day or half-day kindergarten
(Minnesota), and whether they had high or low
proportions of limited-English-proficiency chil-
dren (South Texas). Project staff at each site dis-
cussed the study with building principals and
teachers. In Year 1, 48 schools agreed to partic-
ipate in the study (10 in Nashville, 19 in
Minnesota, and 17 in South Texas), and in Year
2, 49 schools participated (14 in Nashville, 21 in
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Minnesota, and 14 in South Texas). Across
Years 1 and 2, there were 71 total schools that
participated in the three sites (14 in Nashville,
36 in Minnesota, and 21 in South Texas).

Teacher selection

Once schools agreed to participate, project staff
met with teachers to explain study participation,
including the necessity for random assignment to
treatment and control conditions. We recruited 145
teachers in Year 1 (52 in Nashville, 42 in
Minnesota, and 51 in South Texas) and 134 teach-
ers in Year 2 (54 in Nashville, 40 in Minnesota, and
40 in South Texas), who were assigned randomly
within schools to either the control group or to one
of the three treatment conditions (workshop, work-
shop and booster, or workshop and booster and
helper). Teachers were given a modest cash
stipend in return for their study participation and
all that it entailed, including their willingness to
complete surveys and participate in structured
interviews. Of the 134 teachers who participated in
Year 2 of the study, 55 were also a part of the 1st
year of the study. Therefore, the total number of
unique teacher participants across the 2 years of
the study was 224, with an additional 55 teachers
receiving a “double dose” of K-PALS because of
their participation across the 2 years.

Student selection

In each study classroom, we distributed parent
consent forms to all students, printed in English
(and Spanish, Somali, and Hmong, where appro-
priate). We administered reading tests to all
kindergartners for whom we obtained parental
consent (more than 90% across sites). These tests
were Rapid Letter Naming and Rapid Letter
Sounds (RLS). On the basis of students’ perform-
ance on these measures, we identified 4 children
with the lowest reading scores, 4 students with
scores in the middle of the distribution, and 4 stu-
dents with the highest scores within each class.
We checked the validity of these grouping with
classroom teachers. If there was disagreement
between the students’ scores and teacher judg-
ments, the scores were given greater weight in
determining the students’ final status. We also
included all children with identified disabili-
ties. Pretreatment and posttreatment tests were
individually administered to 1,674 kindergarten
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students in Year 1 and 1,555 in Year 2, for a total
of 3,229 students in the study across the 2 years.

Staff and classroom-based assistance

Each site had its own staff responsible for all
project-related activities in Years 1 and 2. In
Nashville, there was a principal investigator (and
overall project director), two full-time project
coordinators, and seven research assistants. One
project coordinator was responsible for day-to-
day management of the study in Nashville and
for coordinating study activity across the three
sites. In Minnesota, there was a principal inves-
tigator and eight research assistants. In South
Texas, there was a principal investigator and
seven research assistants. Research assistants at
each of the sites were graduate students who typ-
ically worked 10 to 20 hr per week. Their
responsibilities included administering pre- and
posttreatment measures, gathering student and
teacher demographic data, and assisting at least
1 to 4 K-PALS teachers (in the helper condition).
In Nashville only, staff were responsible for dou-
ble-scoring tests, entering data from all three
sites into an electronic database. All data were
double-scored in Nashville. All double-scored
data were then entered twice into separate data-
bases and went through a series of electronic and
hand checks by a data manager.

Measures

Student reading achievement

Pretreatment measures were administered to
all students in the sample approximately 3 weeks
prior to the first K-PALS workshop. Posttreatment
measures were administered approximately 20
weeks after the administration of pretests. Student
reading achievement gains were calculated as the
pre- to posttreatment gain on the RLS test. The
same measures administered in Year 1 were again
administered in Year 2.

The RLS is based on a measure developed by
Levy and Lysunchuk (1997) to assess the number
of letter sounds a student can identify in 1 min.
The student is presented with a sheet containing
four practice letters (b, ¢, h, a—which also
appeared in the test battery) and a test battery of
all 26 lowercase letters in a random order. First,
the examiner and child engage in several practice

Scaling Up an Early Reading Program

items to ensure that the child understands to pro-
vide letter sounds, not letter names. The examiner
says, “I’'m going to show you some letters. You
tell me what sound the letters make. If you don’t
know the sound a letter makes, don’t worry.
What’s important is that you try your best.” The
examiner proceeds by showing the student the
practice letters, saying, “This letter says /b/. Your
turn. What sound does it say?”

Next, the examiner uncovers the first line of
letters of the test and says,

You're doing a great job. Now it’s just going to be
your turn. Go as quickly and carefully as you can.
Remember to tell me the sounds the letters make.
Try your best. If you don’t know a letter sound, it’s
okay.

If the student does not provide a response within
3 seconds, the examiner prompts the student to
go on to the next sound. The test is stopped at
1 minute. Only one sound is considered as the
correct response for each letter. For example,
only short vowel sounds are accepted as correct.
For g, only the hard sound heard in gate is cor-
rect; the soft sound as heard in cage is incorrect.
The Spanish sound for j (sounds like /h/) is also
not accepted. Sounds are accepted as correct if
they are followed with the “uh” sound (i.e., buh
for /b/, cuh for /c/, etc.).

The number of sounds named correctly is
the RLS score. If the child completes the 26-
sound battery prior to 1 minute, the amount of
time is noted and the test is stopped. To prorate
such scores, the number of sounds named cor-
rectly is divided by the amount of time (i.e., in
seconds) taken to complete the test. This num-
ber is then multiplied by 60 to obtain the
adjusted RLS score. A prorated score was cal-
culated for a very few children. The RLS test
was administered at pre- and posttreatment (see
descriptive statistics of this measure in Table 1).

We consider the RLS as an appropriate indirect
measure of K-PALS implementation because it
measures knowledge (letter—sound correspon-
dence) that is an important part of the K-PALS
curriculum. It is important in two ways. First,
RLS is an ever-present component in each of the
72 K-PALS lessons; that is, young children are
expected to master a set of increasingly sophisti-
cated letter sounds across the lessons. Second, the
letter sounds represent a pivotal building block for
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Teacher-Directed What Sound Checklist

Time Started:

Teacher introduces the new sound.

Students repeat the new sound (check "NA" if there is not a new sound today)

Completes entire What Sound? activity with class at least one time.

Uses appropriate prompt, "What Sound?"

Says something nice at each star.

(2]

If demonstrates correction procedure, uses exact/consistent wording on
bolded portions and incorporates all 5 steps of the correction procedure.

[V

The Coach tells the sound (e.g., "Stop. That sound is .")

o

The Coach tells the Reader to repeat the sound (e.g., "What sound? ")

O

The Reader repeats the sound.

Q

The Coach asks the Reader to repeat the line (e.g., "Good. Go back and
read that line again.")

(]

The Reader reads the line again .

Teacher calls on students to respond (i.e., individual or whole class responses are both
acceptable).

Calls on whole class to respond for some items.

Calls on groups of students to respond for some items (i.e., all girls, all boys).

O|lT|D|~N

Calls on individual students to respond for some items.

Students respond with appropriate response.

Most students are responding during choral responses.

10

Most students are paying attention while others make individual responses.
Includes when an individual student is the Coach

1

b

Most students are on-task during the What Sound activity.

12

Teacher provides students with help when needed. Includes assistance with
prompts, procedures, etc., as well as helping students with the correction procedure

Students listen to correction and repeat correct response. Does not include

(+) (-) ) accuracy

Teacher-Directed What Sound Fidelity

FIGURE 2. Teacher-Directed What Sound Checklist.

the teaching of decodable words—another impor-
tant focus of the K-PALS program. Thus, strong
gains from pretreatment to posttreatment on the
RLS measure is consonant with a view that
K-PALS has been properly implemented.

Prior to pretreatment testing, the test trainers
(i.e., the project coordinators in Nashville and
coprincipal investigators in Minnesota and South
Texas) introduced testing procedures and adminis-
tration instructions. At this meeting, the project

13|accepting help on prompts and procedures. This item only applies to the correction procedure
How many times did the teacher go through the What Sound activity?
Time Ended:
Comments:
A= B= |C=Total] A/C* 100
Total | Total |(+) and =%

coordinator sat in via teleconference to ensure sim-
ilarity in the training and that everyone was on the
same page regarding the measures and student han-
dling. Research assistants practiced administering
the reading tests with each other. At each site, after
research assistants completed substantial practice
sessions with a preselected partner (usually experi-
enced tester with new tester), the test trainer and
research assistants established interrater agreement
on administration and scoring procedures for all
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measures. These training activities occurred both at
pre- and posttreatment testing. Interrater agreement
was established each year at pre- and posttreatment.
In Nashville and Minnesota, interrater agreement
was 96%. In South Texas, pre- and posttreatment
reliability was 99% across Years 1 and 2.

Fidelity of implementation. As part of this
investigation, the study team designed rubrics to
assess teachers’ fidelity of K-PALS implementa-
tion for each of the major components (see
Figure 2 for an example of the “Teacher-Directed
What Sound” fidelity rubric). The fidelity check-
list had 68 teacher items and 122 student items.
The majority of the student items focused on
their ability to follow the implementation proce-
dures for the different activities. There were also
items addressing organization (i.e., getting their
folders and materials ready quickly) and compli-
ance with K-PALS rules (i.e., cooperating, being
on task). During fidelity, the teacher and the stu-
dent pairs were observed. One student pair was
observed for each peer-mediated activity. Each
item on the checklist was marked as observed (+),
not observed (), or not applicable (NA).
Whereas in the helper group condition, graduate
students assisted the teacher in the training of stu-
dents, the teacher’s implementation of K-PALS
(never the graduate student’s implementation)
was observed to determine fidelity of treatment
implementation.

There were two rounds of fidelity checks in
each study classroom during the 20-week
implementation. The two project coordinators
from Nashville conducted these fidelity obser-
vations across all three sites. For the first fidelity
check, the project coordinators conducted six
observations together to establish interrater
agreement, which was well above 90%. For the
second fidelity check, the same two project
coordinators conducted five observations
together to establish interrater agreement, which
was also greater than 90%.

A teacher’s total fidelity of implementation
was the percentage of items on the scoring
rubrics across all K-PALS components rated as
observed by the project coordinator. For pur-
poses of this study, a measure of average imple-
mentation fidelity was created by taking the
average of the two individual fidelity scores.

378

Measures of teachers’ perception
of school context

From the pretreatment teacher surveys, we
constructed scales that measure teachers’ per-
ceptions of the school contexts in which they
worked. For all items in these scales, discussed
below, teachers were asked to respond strongly
disagree (1) to strongly agree (4). Table 2 pro-
vides descriptive statistics for these scales.

Instructional Coherence is a scale composed
of eight teacher survey items (o = .80) that
measures the extent to which a teacher feels that
the curriculum, instruction, and learning materi-
als are consistent both across and within grade
levels; the extent to which the teacher believes
that there is continuity in programs imple-
mented in the school; and the extent to which
changes introduced at the school help to pro-
mote the school’s learning goals. For the entire
sample, the mean instructional coherence was
2.71, with a standard deviation of 0.37.

Teacher Community is a scale of five items
(0. = .85) that measures the extent to which a
teacher feels that his or her colleagues share a
focus on student learning and beliefs and values
in what the central mission of the school should
be, the extent to which the school has clear
strategies for instruction, and the extent that
teacher morale is high. The mean for teacher
community was 3.15 (SD of 0.52).

Principal Leadership is a scale composed
of 15 items (o0 = .93) that measures the extent
to which the teacher perceives that the princi-
pal of the school communicates clear expecta-
tions to, is supportive of, and is respecting of
teachers as educators as well as items that
gauge the extent that the principal is an
instructional leader in the school. The average
in the sample for this measure was 2.97, with
an SD of 0.53.

Teacher Efficacy is measured by three
items, which did not exhibit an acceptable
alpha reliability (a0 = .30) to warrant their
combination into one scale measuring teacher
efficacy. Therefore, they were treated as sepa-
rate items. The first, Efforts and Ability, asks
teachers the extent to which their success or
failure is due primarily to factors beyond their
control rather than their efforts and ability
(mean of 2.63 and SD of 0.73). The second,
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TABLE 2
Student and Teacher Level Descriptive Statistics

Variable M SD
Student-level variables
Pre- to Posttest Gain
Rapid Letter Sound (RLS) 27.16 15.87
English language learner 0.24 043
Free or reduced lunch eligible 0.62 0.49
African American 0.25 0.43
Non-Hispanic White 0.26 0.44
Hispanic 0.40 0.49
Asian 0.05 0.22
Other 0.03 0.16
Female 0.50 0.50
Individualized Education Plan 0.05 0.22
Weeks between testing times 25.78 293
Teacher-level variables
Average fidelity (whole sample) 85.71 11.54
Workshop 80.72 12.21
Booster 87.38 10.34
Helper 91.37 8.64
Efforts and ability 2.63 0.73
Attitudes and habits 2.52 0.66
School resources 3.01 0.56
Teacher community 3.15 0.52
Instructional coherence 2.71 0.37
Principal leadership 2.97 0.53
K-PALS instructional coherence 2.85 0.36
K-PALS principal leadership 222 0.76
Second year in study 0.13 0.34

Note. K-PALS = Kindergarten Peer Assisted Learning Strategies.

Attitudes and Habits, explores the extent to
which teachers see their students’ attitudes and
habits as reducing their chances of success-
fully teaching them (mean of 2.52 and SD of
0.66). Finally, School Resources asks the
extent to which teachers believe students can
learn with the school resources available to
them. This item was reverse coded to maintain
the same directionality in meaning of
responses (mean of 3.01 and SD of 0.56).

K-PALS Instructional Coherence is a scale
composed of three items (o = .63) gauging the
degree to which teachers believe that K-PALS
fits with the current instructional program and
goals of the school. The mean for this measure
was 2.85, with an SD of 0.36.

K-PALS Principal Leadership is a scale con-
sisting of two items (o0 = .84) that measures the

extent to which the principal talks frequently
with the teacher about K-PALS and takes a per-
sonal interest in ongoing K-PALS assistance for
teachers (mean of 2.22 and SD of 0.76).

Student-level measures

Our analyses also include several student-level
measures. We included dummy variables for
whether the student was an English language
learner, received free or reduced-price lunch, or had
an individualized education plan. We also included
dummies for race—ethnicity (White as reference
group) and gender (female = 1). The descriptive
statistics for these measures appear in Table 2.

Because we wanted complete information for
all the measures listed above for students, teach-
ers, and schools, the final sample for analyses
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consisted of 2,959 students and their 259 teach-
ers, nested within 67 schools.

Analytic Approach

Effects of level of teacher support and fidelity
on student achievement

Noting the hierarchical nature of theories
of teacher change and implementation of
research-based practices as well as the inherent
hierarchical structure of educational settings
with students nested in teachers’ classrooms
nested in schools, we employed a hierarchical
linear modeling strategy to investigate the
effects of the level of support provided to teach-
ers and the effect of the level of teacher fidelity
of implementation of the K-PALS reading pro-
gram on student reading achievement gains.

Consider the three-level hierarchical model

AY, =1y, + 7, (Minority),, + 7, (ELL),, + 7, (FRL),, +
T (IEP),, + iy (Weeks),, + ¢,

Ty = Booi + BouWorkshop, + B, Booster,,
+ Bys Helper;, + ry,

Book = Yooo + YoorMinn + y,,SouthTexas +
Yoos YEAI + Uy, (1

where

e AY, is the achievement gain, pre- to posttest,
of student i in classroom j and school k;

e T, is the mean achievement of classroom/
teacher j in school k adjusted for student
demographics;

* ¢, is a random student effect—the deviation
of student ijk’s score from the classroom
mean, assumed to be normally distributed
with mean of 0 and variance of 6%

e Minority is a set of dummy variables for stu-
dents’ race—ethnicity (Black, Hispanic,
Asian, and Other), with White students as the
reference group;

e ELL is a dummy variable coded 1 if the student
is categorized as an English language learner;

e FRL is a dummy variable coded as 1 if the
student is eligible for free and reduced-price
school lunches;

e special education status of individual stu-
dents is represented by the dummy variable
IEP, which takes the value of 1 in the case of
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a student with an individualized education
plan; and finally,

e Weeks represents the amount of time, in
weeks, that elapsed between the pre- and
posttests used to compute the individual
reading test gain scores.

All of the student demographic dummy vari-
ables were entered into the model uncentered, and
the variable weeks was entered grand mean cen-
tered to adjust for the average time elapsed between
pre- and posttreatment testing of the sample.

At Level 2, the teacher level, the adjusted
student-level intercept, m,,, was modeled with
the inclusion of dummy variables indicating the
level of support received by the individual
teachers—Workshop, Booster, and Helper—
with the control teachers serving as the refer-
ence group. The intercept was allowed to vary
randomly across level two where r,;, was a ran-
dom classroom or teacher effect—the deviation
of classroom or teacher jk’s score from the
school mean, assumed to be normally distrib-
uted with mean of 0 and variance of .. All other
Level 1 variables were fixed and not permitted
to vary randomly across classrooms, as the
effect of student demographics was modeled as
being constant across classrooms.

At Level 3, we entered dummy variables for
the two sites other than Nashville that are a part
of the study, Minnesota and South Texas. We
also included a dummy variable for the year of
the study (Year 1 and Year 2) that took on the
value of 1 if teachers were in the 2nd year. A
random school effect (u,,) was the deviation of
school k’s score from the grand mean. This
effect was assumed to be normally distributed
with mean of 0 and variance of T,.

To capture the possible mediating effect of
average fidelity of implementation on the effect of
level of teacher support on reading achievement, a
measure of the individual teacher’s average
fidelity of implementation was added to Equation
(1) such that Level 2 became

T = Booi + BoyWorkshopy, + B, Booster;, +
BoyHelper,, + By avefid; + ry;. 2)

If the effect of level of teacher support on student
achievement is mediated by the average fidelity
with which the teacher implements the K-PALS
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program, we would expect that the estimated
coefficients on the teacher support-level dum-
mies would be adjusted toward zero and that they
would become statistically insignificant by the
inclusion of the average fidelity measure, which
should show a statistical significant effect in
Equation (2).

Mediating effects on average fidelity of
implementation

To investigate the effects of teachers’ percep-
tions of their school contexts on average fidelity
of implementation, we estimated the following
two-level hierarchical models where the sample
has been restricted to only those teachers who
were implementing the K-PALS program (i.e.,
control teachers were excluded from the analysis):

avgfid, = Bo,‘ + GijBIj 1o

Bo; = Yoo + ty;- 3

avgfid represents the average fidelity of imple-
mentation of teacher { in school j; [30]. is the mean
average fidelity in school j adjusted for the treat-
ment group, G; a vector of two dummy variables

for the booster and helper groups with the work-
shop only group as the comparison, and r;, is a ran-
dom teacher effect—the deviation of teacher ij’s
score from the school mean, assumed to be nor-
mally distributed with mean of 0 and variance of
6°. The intercept Bo,' was allowed to vary randomly
at Level 2. This model provided us an estimate of
the effects of levels of teacher support on teacher
fidelity of implementation scores unadjusted for
site and teacher perceptions of school context.

In our next model, we added a dummy
variable to indicate if teachers were in Year 2 of
K-PALS implementation (Second). We hypothe-
sized that teachers in Year 2 would have higher
fidelity of implementation because of a “double
dose” of the program. To obtain an estimate of the
effect of the year and site of implementation on
the effects of the levels of teacher support on
teachers’ fidelity of implementation, we intro-
duced year and site dummy variables at Level 2 as
predictors of the intercept and the slope coeffi-
cients of the dummy variables for the booster and

Scaling Up an Early Reading Program

helper group contained in the vector G, so that the
model in Equation (3) became

avgfid,; = B, + G,B, + B,Second + r;

Bo; = Yoo + Yo, Year + y,Minnesota +
YosSouthTexas + u,,

B,; = Yio + 1., Year + y,,Minnesota +
Yi;S0uthTexas + u, . “)

In our final model, we estimated effects of
teachers’ perceptions of school context on their
fidelity of implementation. To the Level 1
model found in Equation (3), we added a vec-
tor Cl.j, including Instructional Coherence;
Teacher Community; Principal Leadership; the
three teacher efficacy variables, Efforts and
Ability, Attitudes and Habits, and School
Resources; and the two K-PALS-specific
scales of Instructional Coherence and Principal
Leadership. Our Level 1 model now became

avgfid, =B, + G,B, + C;B, + B, Second +r,  (5)
with Level 2 remaining the same as in Equation (4).

Results

To estimate the effects of K-PALS treatment
conditions (i.e., the three levels of teacher sup-
port and controls), sites, and fidelity of teachers’
implementation on students’ reading achieve-
ment, we estimated two multilevel models (see
Table 3). The first model regressed RLS on stu-
dent characteristics, K-PALS treatment condi-
tions, and school characteristics (i.e., site and
Years 1 and 2). The regression coefficients
for this first model are shown in column 2 of
Table 3, and the standard errors appear within
parentheses in column 3. The second model
adds the fidelity-of-implementation measure,
and results are shown in columns 4 (coeffi-
cients) and 5 (standard errors). As stated, there
were three levels to each of the two models:
Level 1 included the student characteristics;
Level 2, teacher (or classroom) characteristics;
and Level 3, school characteristics (site loca-
tion and study year).

Results from the second level (teacher or class-
room characteristics) were of greatest interest for
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TABLE 3

Effects of K-PALS Treatment Conditions and Implementation Fidelity on Rapid Letter Sound (RLS) Reading

Achievement
Model 1 Model 2
Variable Coefficient s.e. Coefficient s.e.
Level 1: Students (n = 2,959)
Race—ethnicity
African American 0.10 (0.90) 0.25 (0.90)
Hispanic/Latino 0.19 (1.20) 0.11 (1.18)
Asian 2.38 (1.80) 2.36 (1.79)
Other 1.00 (1.76) 0.98 (1.74)
Female 2.25 (0.43)* 2.24 (0.42)***
English language learner -0.48 (0.99) -0.51 (0.98)
Free/Reduced-price lunch -1.41 (0.76)* -1.24 0.77)
Individualized Education Plan -3.53 (1.26)*** -3.58 (1.26)***
Weeks between testing times 1.13 (0.11)*** 1.13 (0.11)***
Level 2: Teachers (n = 259)
Intercept (Control) 14.69 (3.48)%** 25.43 (4.69)***
Workshop 11.10 (3.63)*** -1.37 4.87)
Booster 18.67 (3.42)%** 4.28 (5.46)
Helper 16.11 (3.42)%** 1.57 (5.46)
Average fidelity 0.16 (0.04)***
Level 3: Schools (n = 67)
Control (Intercept)
Year 1.19 (1.77) 1.21 (1.76)
Minnesota 6.33 (2.01)%*sk* 6.32 (2.02)%**
South Texas 2.55 (2.58) 2.63 (2.58)
Workshop
Year -0.75 (2.68) -1.06 2.47)
Minnesota -2.87 (2.83) -2.64 (2.68)
South Texas -7.45 (2.43)%** -7.67 (2.31)***
Booster
Year -4.21 (2.21)* —4.02 .11)*
Minnesota -6.78 (2.57)%** -6.58 (2.56)**
South Texas -7.70 (2.35)*** -1.25 (2.36)***
Helper
Year -1.86 (1.83) -2.09 (1.93)
Minnesota -10.13 (3.16)%** -9.47 (3.15)%**
South Texas -9.27 (2.40)*** -9.35 (2.55)***

Note. K-PALS = Kindergarten Peer Assisted Learning Strategies.

*p < .10. ¥*p < .05. ***p < 01.

our purposes, because they show coefficients and
standard errors for the effects of K-PALS treat-
ment conditions on students’ RLS scores. Findings
from Model 1 in Table 3 show that as estimated by
the intercept, the average control student was pre-
dicted to have an RLS gain score of 14.69 points
when controlling for student and site characteris-
tics. From the estimates of the levels of support we
see that all of the groups have higher predicted
average RLS gains than the control group. Also of
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note is that the average booster group student is
predicted to have a RLS gain of 18.67 points
(ES = 1.18) compared to the average helper group
student with a gain of 16.11 points (ES = 1.02).
This difference was tested as a General Linear
Hypothesis Test of the null hypothesis that
booster = helper. This test rejected the null
hypothesis with %2 = 31.17, p < 0.0000. All other
group differences were also tested and all were
similarly rejected as above.
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Table 3 also displays the coefficients for
Level 3, which show site differences with
respect to the effects of K-PALS treatment con-
ditions on students’ RLS gains. Compared with
controls in Nashville, controls in Minnesota
were predicted to have a 6.33-point greater gain
score on the RLS when controlling for student
and treatment conditions. In addition, when
examining the site estimates by workshop,
booster, and helper conditions, students in South
Texas had lower RLS gains than students in
Nashville, ranging from 7.45 points lower in the
workshop condition to 9.27 points lower in the
helper condition. Minnesota students in control
and workshop groups had similar gains as their
counterparts in Nashville, whereas Minnesota
students in booster and helper groups had
infertor gain scores compared with Nashville
students in booster (6.78 points lower) and
helper (10.13 points lower) conditions.

Model 2 of Table 3 (see columns 3 and 4) is the
same as Model 1, except we added the measure of
the teachers’ fidelity of implementation. With the
introduction of fidelity scores to the model, esti-
mates of the coefficients for the support group
dummies are significantly reduced in magnitude
and become statistically insignificant. This indi-
cates that the effects of the K-PALS program, as
differentiated by levels of support, are substan-
tially mediated by the fidelity with which teachers
implement the K-PALS program. In other words,
the large effects of K-PALS treatment conditions
on RLS gain scores in Model 1 may have worked
through the differential fidelity associated with
the varying levels of support provided to teachers
as they implemented the program.

In Model 2, there continued to be site effects
on RLS gain scores. South Texas children had
lower RLS gains than Nashville children in
workshop (7.67 points lower), booster (7.25
points), and helper (9.35 points) conditions.
Compared to Nashville, Minnesota students
scored 6.58 points lower in the booster condi-
tion and 9.47 points lower in the helper condi-
tion than Nashville students.

Effects of K-PALS and Setting Characteristics
on Fidelity of Implementation

In addition to the effects of levels of teacher sup-
port for K-PALS, the fidelity of its implementation,

Scaling Up an Early Reading Program

and site on RLS gain scores, we examined the
effects of levels of teacher support and setting char-
acteristics on fidelity of implementation. Table 4
presents the results of our three models that esti-
mate the effects of teacher support conditions,
teachers’ perceptions of school context, and site on
teachers’ fidelity of K-PALS implementation. In
Model 1, we regressed fidelity on the three levels of
teacher support (i.e., workshop, booster, and helper
conditions). In Model 2, we examined effects of
site and year of implementation on fidelity, control-
ling for levels of teacher support and whether
teachers were in the 2nd year K-PALS implemen-
tation. In Model 3, we added teacher perceptions of
their school context.

When considering only the K-PALS levels of
teacher support, fidelity varied significantly by
teachers’ level of support. As expected, Model 1
shows that teachers in the helper group had
highest fidelity scores, averaging 11.11 (SD =
0.96) points higher than the workshop group.
Teachers in the booster group were predicted to
have about 6 points lower fidelity than the
helper group (SD =0.50) but 5.37 points (SD =
0.47 ) higher than the workshop group.

When we controlled for the site of imple-
mentation and whether a teacher was imple-
menting K-PALS for a 2nd year (Model 2), the
estimates of teacher fidelity for booster and
helper groups approached equal magnitude in
their respective effects on fidelity scores, with
the estimated effect of the booster condition
increasing from 5.37 to 11.67. The estimate of
the helper condition was roughly maintained,
with an increase from 11.11 to 12.67. A general
linear hypothesis test testing the null hypothesis
that the effect of booster condition was equiva-
lent to the effect of the helper condition on
fidelity was rejected at the 0.05 level with x> =
8.32 and a p value < .02.

Finally, in Model 3 of Table 4, we included all
variables related to the teachers’ perceptions of
the school context in which they work. With the
exception of the estimate of the teacher efficacy
variable Attitudes and Habits (the teacher’s
belief that students’ attitudes and habits that they
bring with them to school do not reduce their
chances of academic success), none of the other
variables was statistically significant. From this
model, we would predict that a teacher who
reports a point of higher agreement with this
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TABLE 4

Effects of K-PALS Treatment Conditions and Setting Characteristics on Fidelity of Implementation

Model 1 Model 2 Model 3
Variable Coefficient s.e. Coefficient s.e. Coefficient s.e.
Level 1: Teachers (n = 197)
Workshop (Intercept) 81.38 (1.24)***  79.64 (4.38)*%** 7978  (4.23)***
Booster 5.37 (1.58)***  11.67 (4.54)** 11.22  (4.25)***
Helper 11.11 (1.82)***  12.61 (5.62)** 1143  (5.86)*
Years teaching -0.01  (0.09)
Efforts and ability -0.26 (1.10)
Attitudes and habits 2.03  (1.07)*
School resources -0.06 (1.35)
Second -2.18 2.01) -1.70  (2.06)
Instructional coherence 298 (2.92)
Teacher community 1.49 (1.94)
Principal leadership 207 (234
PALS instructional coherence 0.76  (1.79)
PALS principal leadership -1.61 (1.30)
Level 2: Schools (n = 61)
Workshop (Intercept)
Year 1.53 (3.04) 1.36  (2.98)
Minnesota -1.54 (3.49) -2.14 (3.46)
South Texas 1.53 (3.00) 2.19  (3.29)
Booster
Year ~3.40 3.97) -2.63 (3.81)
Minnesota -1.67 (3.43) -1.75  (3.12)
South Texas -4.31 (2.68) -5.38  (3.00)
Helper
Year -0.67 (3.18) 0.65 (3.44)
Minnesota -0.86 (4.88) -3.01 (4.89)
South Texas -0.97 3.57) 2.14 (4.12)

Note. K-PALS = Kindergarten Peer Assisted Learning Strategies.

*p < 10. **p < 05. **%p < 01.

statement than the mean of teacher responses in
the sample would have an estimated average
fidelity 2.03 points higher, controlling for level
of support and other perceptions of school con-
text. The magnitude of this estimate is quite
modest, with an estimated effect size of 0.18 on
average fidelity. There were no other substantive
differences when comparing Model 3 and the
more parsimonious Model 2.

Discussion

We have described a portion of our results
from the first 2 years of a randomized control
trial to explore how best to scale up K-PALS, a
so-called best-evidence program to accelerate
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reading development among young children.
This 2-year experimental study analysis
involved 2,959 students and 259 teachers in 67
urban, suburban, and rural schools in Nashville,
Minnesota, and six of America’s poorest school
districts in South Texas. Our findings show
generally that the level of teacher support for
K-PALS implementation is important for early
reading achievement gains. Estimated effects of
level of teacher support are robust—even with
significant differences across the three study
sites. Evidence suggests that much of the gains
achieved are mediated by the fidelity with which
teachers implemented the K-PALS program. We
wish to emphasize in this regard that our one
early reading measure was RLS. Although many
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reading researchers and practitioners would
agree on the theoretical and practical relevance
of this measure to early reading development—
and despite that letter sounds are an important
focus of K-PALS—we recognize that this
study’s importance would be enhanced had we
examined relations between level of teacher sup-
port, fidelity of implementation, and children’s
performance by using additional measures of
reading at the word level and in connected text.

Our findings also suggest that program char-
acteristics matter. As indicated, the K-PALS
program is highly structured, providing specific
plans for teachers. K-PALS teachers can access
manuals and materials to guide them through
the various reading activities. Specified amounts
of time each week are part of the intervention.
As we hypothesized, these program characteris-
tics seem related to fidelity, as evidenced by the
high levels of fidelity across all three treatment
conditions. This raises an obvious question,
namely, whether interventions of a contrasting
nature, and with different objectives, may be
brought to scale in the same way that we scaled
K-PALS. Early science instruction, or strategies
to strengthen reading comprehension, as but two
examples, may require alternate approaches to
scaling up.

As important as program characteristics may
be, additional considerations are likely to affect
fidelity of treatment implementation and student
achievement. Our randomized control trial was
designed so that we could explore experimen-
tally whether level of teacher support also influ-
enced the fidelity with which K-PALS was
implemented and affected students’ early read-
ing performance. Our most basic (i.e., minimal)
level of support was a workshop condition dur-
ing which teachers spent a day in training, shar-
ing ideas, and familiarizing themselves with the
program and its materials. A more intensive
support condition was involving teachers in two
booster sessions with K-PALS staff, in addition
to their workshop participation, during which
questions were answered, problems were dis-
cussed, and ideas were shared. Finally, teachers
in what we initially conceived as our most inten-
sive helper condition received the workshop and
booster sessions and a research assistant (i.e.,
helper) who visited weekly to assist with stu-
dent training and K-PALS implementation.

Scaling Up an Early Reading Program

Whereas our analyses indicated that all three
levels of teacher support were related to students’
early reading gains compared to controls, the
respective effects of the three levels of support
were not entirely expected. We hypothesized that
as level increased from workshop to booster to
helper, the effects of each on children’s perform-
ance would also increase. In fact, we found that
students in the helper condition did not outper-
form students in the booster condition. In part,
this may be because of the inconsistent quality of
assistance provided by graduate students to
teachers. Such help and mentoring requires a
highly trained K-PALS professional, and gradu-
ate students new to the K-PALS program may not
be in the best position to provide the type of assis-
tance to help teachers outperform the teachers in
the booster condition, which was run by experi-
enced K-PALS staff. Moreover, there was anecdotal
evidence from the Minnesota site that at least sev-
eral classroom teachers resented the presence of
the relatively inexperienced K-PALS helpers.

Thus, the disappointing news is that the
intentional structuring of supportive relation-
ships with teachers did not result in the
expected outcome, although the helper condi-
tion did have positive effects compared with
control and workshop conditions. The good
news is that the helper condition, although
important in principal in providing high-quality
professional development (see Desimone,
Porter, Garet, Suk Yoon, & Birman, 2002), is
expensive. So, the finding that the booster con-
dition facilitates meaningful effects on early
reading achievement suggests a cost-effective
means of intervention support.

In addition, our analyses revealed that when
teachers implemented K-PALS with fidelity,
students gain in reading. In fact, once fidelity
was taken into account, the effects of the three
levels of teacher support appeared to be signifi-
cantly mediated as hypothesized. In addition,
our unadjusted model indicated that teachers in
the booster condition had higher fidelity scores
than teachers who participated only in the work-
shop. Moreover, teachers in the helper condition
had higher levels of fidelity than teachers in
booster or workshop conditions.

However, this leads to the other aspect of the
theoretical framework we offered earlier—the
social context, or setting. As a randomized study
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at scale, our investigation extended K-PALS
implementation to Minneapolis, St. Paul, and
Bloomington (Minnesota) and six contiguous
districts in South Texas. In addition, we exam-
ined several teacher characteristics that might
mediate the effects of fidelity of implementation
(e.g., experience, sense of efficacy, and percep-
tions about classroom and school climate) and
classroom features. When analyzing the effects
of these setting characteristics, we found no
individual measures of site to be significantly
related to fidelity, but together, the site measures
added significantly to model fit. In addition, site
seemed to moderate effects of booster and
helper conditions on fidelity scores compared to
the workshop condition. That is, by controlling
for site, booster and helper conditions became
more similar compared to the unadjusted
effects.

For implementation of interventions at scale,
variation in the fidelity with which treatments are
conducted presents a significant challenge
(Glennan et al., 2004). A common approach is to
recruit high-quality staff to provide implementa-
tion support (e.g., Slavin & Madden, 2007),
although degree of implementation may still fluc-
tuate because of the varying quality of the ongoing
technical assistance, even with highly structured
programs (Berends et al., 2002). This is a continu-
ing challenge within our study, something that we
will address in the coming years.

Although theory led us to hypothesize that
teacher experience, self-efficacy, and perceptions
of school and classroom climate would be related
to fidelity scores, we found few such effects. In
part, this supports the group equivalency within
our study design, whereby we randomly assigned
teachers to study groups, suggesting that teacher
characteristics were randomly distributed across
treatment and control conditions. By and large,
our results reveal this is the case. However, we
did find that teachers with higher fidelity scores
tended to believe that their students’ attitudes and
habits did not reduce their chances of academic
success.

Overall, our results show that within the con-
text of a randomized field trial, it is easier to test
effects of various, intentionally modified program
characteristics and setting characteristics across
sites than it is to test variation in teacher attitudes. In
future research, we will examine whether teachers
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sustain implementation of K-PALS, and in this
regard, we will continue to address the theoretical
framework that emphasizes teacher perceptions
about their school contexts as well as program
characteristics.

In conclusion, very few studies of evidence-
based instructional programs document high-
quality measures of fidelity, especially within a
randomized design to study program effects at
scale. In this study, we had an opportunity to
examine effects of a highly structured, skills-
oriented program, while accounting for how
they might vary by level of teacher support and
fidelity of implementation, at various sites. As
we pursue our research agenda, we hope to con-
tribute to thinking about how various program
characteristics, support features, and site factors
influence the structuring of relationships
between teachers and students on specific cur-
ricular content and how they affect early reading
achievement. As Elmore (2004) observes about
the problem of scaling-up effective educational
practices,

Recent efforts to improve instructional practice at
scale focus more on the number of adopters and the
structural characteristics of reform than they do on
fundamental changes in the instructional core—the
relationships between teachers and students and the
organizational practices that support those relation-
ships. The difficulty of making changes at this level
is the principal constraint on the large-scale adoption
of promising new practices. (p. 8)

Our results suggest the importance of several
factors in bringing evidenced-based instruc-
tional practices to scale, including the program-
matic features of the intervention, the levels of
on-site teacher support, and site. Yet given the
particular nature of our educational interven-
tion, and that we used only one measure of
early reading improvement, more research and
development is necessary to understand how to
strengthen teacher support and fidelity of
treatment implementation as we endeavor to
bring evidence-based instructional practices to
scale.
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